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DETAILED ACTION 

Response to Arguments 

1 . Applicant is advised to disregard the recent telephone conversation made by Examiner 
suggesting cancelling non-elected claim 13 and claim 22 in order to place the application for 
allowance. Examiner hereby withdraws all of allowed and objected claims which were indicated 
in the previous Office Action after further considideration. Because those claims were not 
rejected in the previous Office Actions, the final Office action is hereby withdrawn and replaced 
by a new non final Office Action. 

Applicant's arguments with respect to claims 1, 5-8, 16-17, 20-24, 26-29, 31-40, 43-53, 
55, 64-73 have been considered but are moot in view of the new ground(s) of rejection. 

Claims 1, 5-8, 10-11, 13, 16-17, 20-24, 26-29, 31-40, 43-53, 54-56 and 64-73 are 
pending. 

Claims 10-11, 13 and 56 are withdrawn. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 
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2. Claim 52 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claims 52 and 53 recites the limitation "said plural pump sources" in lines 4 and 2-3, 
respectively. There is insufficient antecedent basis for this limitation in the claims. 

Double Patenting 

3. Claim 22 is objected to under 37 CFR 1 .75 as being a substantial duplicate of claim 1. 
When two claims in an application are duplicates or else are so close in content that they both 
cover the same thing, despite a slight difference in wording, it is proper after allowing one claim 
to object to the other as being a substantial duplicate of the allowed claim. See MPEP 

§ 706.03(k). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1 and 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Corcoran and Rediker (Operation of five individual diode lasers as a coherent . . . Applied 
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Physics Letters USA, Vol 59, No. 7, 12 August 1991, hereinafter "Corcoran") in view of view of 
Feillens et al. (US 20040246570) and further in view of Kliner et al. (US 6882786). 

With respect to claim 1, Corcoran discloses in Fig. 1 a laser system comprising: 
a plurality of laser fibers (single mode fibers) ; 

a high power pump source #1, #2, . . .#5 coupled to each of said laser fibers; and 

an external cavity (External cavity) having an optical axis, and beam-flattening optics 

(collimating lens) said external cavity having a first lens (left lens), a single aperture (spatial 

filter), a second lens (right lens), and a mirror (scmitransparent mirror) located at focal points of 

the first and second lenses. 

However, Corcoran does not the laser fibers including double-clad Er:YAG laser 

resonators. 

Feillens discloses in Fig. 9 laser fibers including Er:YAG laser resonators 940 and 950 
except for explicitly teaching the fibers being double cladding types. According to Feillens, 
erbium doped YAG fiber are advantageously used to provide a method of amplifying input 
optical signals over a broader bandwidth which extends to approximately 1650 nm in contrast to 
the approximately 1620 nm upper limit of previously known amplifiers. 

Kliner discloses a rare earth doped fibers and the advantage of a double clad fiber which 
is that much larger pump power can be coupled into the fiber using multimode pump sources by 
launching the pump light into the cladding rather than into the core. The pump light is still 
absorbed in the core and the signal light still propagates in the core (col. 9, lines 35-40). 
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It would have been obvious to one skill in the art at the time the invention was made to 
provide double cladding Er:YAG laser resonators as taught by Feillens and Kliner. 

With respect to claim 5, Fig. 1 of Corcoran clearly shows each of said high power laser 
pump sources include a laser diode (AR coated laser diodes). 

With respect to claims 6-7, Corcoran discloses the pump sources #1, #2, . . .#5 are either 
side coupled/edge coupled and/or via reflective cavity. 

5. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Corcoran and 
Rediker (Operation of five individual diode lasers as a coherent . . . Applied Physics Letters USA, 
Vol 59, No. 7, 12 August 1991, hereinafter "Corcoran") in view of Feillens et al. (US 
20040246570) and further in view of Kliner et al. (US 6882786) and further in view Waarts et al. 
(US 6298 1 87). Corcoran, Feillens, and Kliner disclose the claimed invention except for the 
laser fibers with differing lengths differ in length from one another by more than 1.5 centimeters. 
Waarts discloses fibers with different lengths by at least 1 .5 cm to form different wavelengths 
(col. 11, lines 27-38). It would have been obvious to one skill in the art at the time the invention 
was made to provide fibers with different lengths by at least 1 .5 cm as taught by Waarts to 
provide different wavelengths. 

6. Claims 16-17, 20-24, 26-28, are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Corcoran and Rediker (Operation of five individual diode lasers as a coherent . . . Applied 
Physics Letters USA, Vol 59, No. 7, 12 August 1991, hereinafter "Corcoran") in view of Feillens 
et al. (US 20040246570) and further in view of Craig et al. (US 6356574). 
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With respect to claims 16-17, Corcoran, Feillens, and Kliner disclose the claimed 
invention except for a Bragg reflectors integrated in the laser fiber. Craig discloses in Fig. 1 
Bragg reflectors 18A/18B integrated in the laser fiber 18. It would have been obvious to one 
skill in the art at the time the invention was made to provide the Bragg reflectors 14 as taught by 
Craig in order to provide an optical feedback stabilize wavelength (col. 16, lines 17-23). 

With respect to claim 20, although the references do not teach the beam flattening optics 
being characterized by hexagonal geometry, it is well known in the art to use hexagonal 
geometry of optics to save space and reduce the lost of laser intensity. 

With respect to claim 21, Corcoran discloses the plural sources including diodes. 

With respect to claim 22, Feillens discloses the laser fibers are Er:YAG. 

With respect to claims 23-24, Craig discloses a plurality of fibers 18 including integrated 
DBR 18A/18B in order to provide optical feedback and wavelength stabilization (col. 16, lines 
17-23) with each pump source 15 including at least one diode and a diode emitter array for each 
of said plurality of laser fibers in order to achieve high pump power output from amplifiers 1 8 
(col. 7, lines 59-67). 

With respect to claims 26-27, Craig discloses in Fig. 4 clad end pumping configuration 
including discrete imaging optics for imaging output beams from each diode emitter array to 
each laser fiber. 

With respect to claim 28, Craig and Corcoran disclose the claimed invention except for 
explicitly teaching the diode emitter array is adapted to transmit at wavelength of approximately 
1 .5 microns. It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to provide claimed wavelength, since it has been held that discovering an 
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optimum value of a result effective variable involves only routine skill in the art. In re Boesch, 
617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

7. Claims 29, 31-33, 36-38, 46-47 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Corcoran and Rediker (Operation of five individual diode lasers as a coherent . . . Applied 
Physics Letters USA, Vol 59, No. 7, 12 August 1991, hereinafter "Corcoran") in view of Jiang et 
al. (US 6982997). 

With respect to claim 29, Corcoran discloses in Fig. 1 a beam phase-locking system 
comprising: 

a first means for receiving plural single-mode beams of electromagnetic energy and 
providing flat-top beams as output in response thereto (the fibers and collimating lenses); and 

second means for combining said flat-top beams via spatial filtering (spatial filter and 
lenses) and providing a collimated combined beam in response thereto; and said spatial filter 
including beam flattening optics (collimating lenses) and first and second collimating lenses and 
a single aperture of predetermined diameter therebetween, and a mirror (semitransparent mirror), 
the aperture being located at the focal points of the first and second collimating lenses. 

However, Corcoran does not explicitly teach Bragg reflectors integrated in the laser 

fibers. 

Jiang discloses in Fig. 1 Bragg reflectors 14 integrated in the laser fiber 18. It would 
have been obvious to one skill in the art at the time the invention was made to provide the Bragg 
reflectors 14 as taught by Jiang in order to provide a feedback necessary to sustain the laser 
operation in the external cavity (col. 3, In. 27-31). 
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With respect to claim 31, see the rejection of claims 16-17. 

With respect to claim 32, the cladding is normally made by dielectric surrounding the 
cores of the fibers. It would have been obvious to one skill in the art at the time the invention 
was made to provide a dielectric cladding for the fiber. 

With respect to claim 33, since Corcoran does not mention if the fibers having different 
length, it is believed that the lengths of the fibers are approximately equivalent. 

With respect to claim 36, Corcoran and Jiang disclose the claimed invention except for 
explicitly teaching the diode emitter array is adapted to transmit at wavelength of approximately 
1 .5 microns. It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to provide claimed Er molecular concentration, since it has been held that 
discovering an optimum value of a result effective variable involves only routine skill in the art. 
In reBoesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

With respect to claims 37-38, Corcoran discloses means for pumping said fiber laser 
oscillator (laser diodes). 

With respect to claims 39-40, the claims recite means for pumping including one or more 
pigtail couplers or discrete imaging optics. It is well known to use either pigtail or lens to couple 
pump sources to fibers in order to reduce loss due to the divergence of laser beams from pump 
sources. 

With respect to claim 43, Corcoran discloses in the Fig. 1 that the mirror is 
semitransparent which is considered partially transmissive and being positioned adjacent to the 
second collimating lens. 
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With respect to claim 44, Corcoran further discloses the first means includes beam 
flattening optics positioned between the first collimating lens and the pump sources. It would 
have obvious to include the beam flattening optics located between the grating and the first 
collimating lens since the grating should be integrated in the fiber. 

8. Claim 45 is rejected under 35 U.S.C. 103(a) as being unpatentable over Corcoran and 
Rediker (Operation of five individual diode lasers as a coherent . . . Applied Physics Letters USA, 
Vol 59, No. 7, 12 August 1991, hereinafter "Corcoran") in view of Jiang et al. (US 6982997) in 
view of Hough (US 20040042085). Corcoran and Jiang disclose the claimed invention except 
for the beam flattening optics being characterized by hexagonal geometry. Hough on the other 
hand discloses hexagonal lenslets in order to reduce or avoid 10% loss of light intensity 
(paragraph 0029). It would have been obvious at the time the invention was made to provide the 
beam flattening optics characterized by hexagonal geometry as taught by Hough to Corcoran and 
Jiang. 

9. Claims 34-35 and 48 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Corcoran and Rediker (Operation of five individual diode lasers as a coherent . . . Applied 
Physics Letters USA, Vol 59, No. 7, 12 August 1991, hereinafter "Corcoran") in view of Jiang et 
al. (US 6982997) further in view Waarts et al. (US 6298 1 87). Corcoran and Jiang disclose the 
claimed invention except for the laser fibers with differing lengths differ in length from one 
another by more than 1 .5 centimeters. Waarts discloses fibers with different lengths by at least 
1.5 cm to form different wavelengths (col. 11, lines 27-38). It would have been obvious to one 
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skill in the art at the time the invention was made to provide fibers with different lengths by at 
least 1 .5 cm as taught by Waarts to provide different wavelengths. 

10. Claims 49-5 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Corcoran 
and Rediker (Operation of five individual diode lasers as a coherent . . . Applied Physics Letters 
USA, Vol 59, No. 7, 12 August 1991, hereinafter "Corcoran") in view of Jiang et al. (US 
6982997) further in view Waarts et al. (US 6298187) and further in view of Hough (US 
20040042085). 

With respect to claim 49, Corcoran, Jiang and Waarts disclose the claimed invention 
except for the beam-combining optics being characterized by hexagonal geometry. Hough on 
the other hand discloses hexagonal lenslets in order to reduce or avoid 10% loss of light intensity 
(paragraph 0029). 

It would have been obvious at the time the invention was made to provide the claimed 
integrated DBR and pump sources with the beam flattening optics characterized by hexagonal 
geometry as taught by Hough to Corcoran, Jiang and Waarts. 

With respect to claims 50-5 1, the semitransparent mirror in Fig. 1 of Corcoran is 
considered as means for rejecting higher order beam modes. 

1 1 . Claims 52-53 and 55 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ken-ichi Ueda (applicant admitted prior art) in view of Feillens et al. (US 20040246570). 

With respect to claim 52, Ueda discloses in Figs. 1-2 and 5 an efficient multi-core fiber 
laser comprising: 
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a plurality of high power laser pump sources (2D LD array in Fig. 5) that provide input 
electromagnetic energy; 

a laser resonator cores (see Fig. 1) coupled to say plural pump sources and arrange 
directly receive said input electromagnetic energy and provide laser energy in response thereto, 

a container (disk) accommodating said resonator cores, said container internally 
reflecting said input electromagnetic energy to facilitate coupling of said input electromagnetic 
energy with said laser resonator cores (see the entire reference). 

However, Ueda does not teach said laser resonator cores comprising Er:YAG crystal. 

Feillens discloses using Er:YAG crystal in laser fibers as mentioned throughout the 
Office action According to Feillens, erbium doped YAG fiber are advantageously used to 
provide a method of amplifying input optical signals over a broader bandwidth which extends to 
approximately 1650 nm in contrast to the approximately 1620 nm upper limit of previously 
known amplifiers. Therefore, it would have been obvious to use the ErYAG in resonator cores 
as taught by Feillens to Ueda. 

With respect to claim 53, the claims further recites the resonators cores being optical side 
coupled, edge coupled, fusion coupled, and/or prism coupled to said plural pump source. These 
coupling ways from pump sources to fibers are well known in the art. 

With respect to claim 55, the claims further recite the container being a substantially flat 
disk or plate or spherical or cylindrical. Figs. 1-3 clearly show that the container has a disk 
shape. 
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12. Claim 64 is rejected under 35 U.S.C. 103(a) as being unpatentable over Corcoran and 
Rediker (Operation of five individual diode lasers as a coherent . . . Applied Physics Letters USA, 
Vol 59, No. 7, 12 August 1991, hereinafter "Corcoran") in view of view of Feillens et al. (US 
20040246570). 

Corcoran discloses in Fig. 1 a laser system comprising: 
a plurality of laser fibers (single mode fibers) ; 

a high power pump source # 1 , #2, . . .#5 coupled to each of said laser fibers; and 

an external cavity (External cavity) having an optical axis, and beam-flattening optics 
(collimating lens) said external cavity having a first lens (left lens), a single aperture (spatial 
filter), a second lens (right lens), and a mirror (semitransparent mirror) located at focal points of 
the first and second lenses. 

However, Corcoran does not the laser fibers including Er:YAG laser resonators. 

Feillens discloses in Fig. 9 laser fibers including Er:YAG laser resonators 940 and 950 
except for explicitly teaching the fibers being double cladding types. According to Feillens, 
erbium doped YAG fiber are advantageously used to provide a method of amplifying input 
optical signals over a broader bandwidth which extends to approximately 1650 nm in contrast to 
the approximately 1620 nm upper limit of previously known amplifiers. 

It would have been obvious to one skill in the art at the time the invention was made to 
provide Er: YAG laser resonators as taught by Feillens. 

13. Claim 65 is rejected under 35 U.S.C. 103(a) as being unpatentable over Corcoran and 
Rediker (Operation of five individual diode lasers as a coherent . . . Applied Physics Letters USA, 
Vol 59, No. 7, 12 August 1991, hereinafter "Corcoran") in view of Feillens et al. (US 
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20040246570) and further in view Waarts et al. (US 6298187). Corcoran and Feillens disclose 
the claimed invention except for the laser fibers with differing lengths differ in length from one 
another by more than 1 .5 centimeters. Waarts discloses fibers with different lengths by at least 
1.5 cm to form different wavelengths (col. 11, lines 27-38). It would have been obvious to one 
skill in the art at the time the invention was made to provide fibers with different lengths by at 
least 1.5 cm as taught by Waarts to provide different wavelengths. 

14. Claim 66-69 are rejected under 35 U.S.C. 103(a) as being unpatentable over Corcoran 
and Rediker (Operation of five individual diode lasers as a coherent . . . Applied Physics Letters 
USA, Vol 59, No. 7, 12 August 1991, hereinafter "Corcoran") in view of Feillens et al. (US 
20040246570) and further in view of Craig et al. (US 6356574). 

With respect to claims 66-67, Corcoran and Feillens disclose the claimed invention 
except for the plural pump sources including a diode emitter array for each of said plurality of 
laser fibers. Craig discloses a plurality of fibers 18 including integrated DBR 18A/18B in order 
to provide optical feedback and wavelength stabilization (col. 16, lines 17-23) with each pump 
source 15 including at least one diode and a diode emitter array for each of said plurality of laser 
fibers in order to achieve high pump power output from amplifiers 18 (col. 7, lines 59-67). 

With respect to claim 68, Craig discloses in Fig. 4 clad end pumping configuration 
including discrete imaging optics for imaging output beams from each diode emitter array to 
each laser fiber. 

With respect to claim 69, Craig and Corcoran disclose the claimed invention except for 
explicitly teaching the diode emitter array is adapted to transmit at wavelength of approximately 
1 .5 microns. It would have been obvious to one having ordinary skill in the art at the time the 
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invention was made to provide claimed wavelength, since it has been held that discovering an 
optimum value of a result effective variable involves only routine skill in the art. In re Boesch, 
617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Corcoran, Feillens, and Kliner disclose the claimed invention except for the laser fibers 
with differing lengths differ in length from one another by more than 1 .5 centimeters. Waarts 
discloses fibers with different lengths by at least 1.5 cm to form different wavelengths (col. 11, 
lines 27-38). It would have been obvious to one skill in the art at the time the invention was 
made to provide fibers with different lengths by at least 1 .5 cm as taught by Waarts to provide 
different wavelengths. 

15. Claims 70-73 are rejected under 35 U.S.C. 103(a) as being unpatentable over Corcoran 
and Rediker (Operation of five individual diode lasers as a coherent . . . Applied Physics Letters 
USA, Vol 59, No. 7, 12 August 1991, hereinafter "Corcoran") in view of Craig et al. (US 
6356574) and further in view of Hough (US 20040042085). 

With respect to claim 70, Corcoran discloses in Fig. 1 a robust scalable laser system 
comprising: 

a plurality of laser fibers (single mode fibers); 

a high-power laser pump source (#1 , #2, ... #5) coupled to each of said fibers, 
an external cavity having an optical axis, and beam flattening optics (collimating lenses), 
said external cavity having a first lens, a single aperture, a second lens and a mirror located along 
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the optical axis, said single aperture being of predetermined diameter and being located at focal 
points of the first and second lens. See Fig. 1. 

However, Corcoran does not explicitly teach the fibers including integrated distributed 
Bragg reflectors, each pump source including at least one diode and a diode emitter array for 
each of said plurality of laser fibers and said beam flattening optics being characterized by 
hexagonal geometry. 

Craig discloses in Fig. 1 a plurality of fibers 18 including integrated DBR 18A/18B in 
order to provide optical feedback and wavelength stabilization (col. 16, lines 17-23) with each 
pump source 15 including at least one diode and a diode emitter array for each of said plurality 
of laser fibers in order to achieve high pump power output from amplifiers 18 (col. 7, lines 59- 
67). 

Hough on the other hand discloses hexagonal lenslets in order to reduce or avoid 10% 
loss of light intensity (paragraph 0029). 

It would have been obvious at the time the invention was made to provide the claimed 
integrated DBR and pump sources with the beam flattening optics characterized by hexagonal 
geometry as taught by Craig and Hough to Corcoran. 

With respect to claims 71-72, Craig discloses in Fig. 4 clad end pumping configuration 
including discrete imaging optics for imaging output beams from each diode emitter array to 
each laser fiber. 

With respect to claim 73, Craig and Corcoran disclose the claimed invention except for 
explicitly teaching the diode emitter array is adapted to transmit at wavelength of approximately 
1 .5 microns. It would have been obvious to one having ordinary skill in the art at the time the 
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invention was made to provide claimed wavelength, since it has been held that discovering an 
optimum value of a result effective variable involves only routine skill in the art. In re Boesch, 
617 F.2d 272, 205 USPQ 215 (CCPA 1980). 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Phillip Nguyen whose telephone number is 571-272-1947. The 
examiner can normally be reached on 9:00 AM - 6:00 PM, Monday-Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, MINSUN HARVEY, can be reached on 571-272-1835. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
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